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Resume 


Le relief et les depots du fond oceanique dans la 
par tie nord-onest du Pacifique sont etudies depuis 1949 par 
rinstitut d'Oceanologie, dependant de PAcademie des sci- 
ences de PURSS. Le navire “Vitiaz"' a ete affecte a ces 
recherches. 

Grace aux explorations effectuees par ce navire, la fosse 
qui s’etend le long des iles Kouriles et du Kamtchatka est 
actuellement, entre toutes les fosses oceaniques du monde, 
Tune des mieux etudiees. Sa longueur, dans les limites de 
Pisobathe de 6.000 metres, est d’environ 2.000 Ions, avec une 
largeur variant de 20 a 60kms. 

La partie de cette fosse dont la profondeur depasse 
9.000 metres est situee au sud ; elle a environ 550 kilomkres 
de long sur 1 a 5 kms de large. La profondeur maximum 
de la fosse des Kouriles et du Kamtchatka (point baptise 
du nom du “ Vitiaz ”) est de 10.382 m. ; elle se trouve par 
42®15'2" de latitude nord et 150‘’34'2" de longitude est. 
La declivite moyenne des pentes de la fosse est de 5 a 6° 
dans la partie superieure, et de 15 a 20® dans la partie 
inferieure. La regularite des pentes est interrompue par 
des terrasses et par des escarpements, dont la declivite 
atteint par endroit 25 

Une profondeur de 7.037 metres a ete relevee par le 
Vitiaz dans la partie occidentale de la fosses des Aleoutien- 
nes, en un point ou elle rejoint la fosse des Kouriles et du 
Kamtchatka. Cette profondeur s'accroit sensiblement en 
direction des iles Aleoutiennes. La declivite des pentes 
nord et sud de cette fosse est de Tordre de 30 a 40®, La 
regularite des pentes est interrompue par des terrasses et 
par des escarpements dont la declivite atteint 45®. Le fond 
plat de la fosse a une largeur de 10 a 20 kms. L'existence 
peu elevees, mais larges, a ete decelee du cote oceanique 
de la fosses du Japon, de la fosse des Kouriles et du Kam- 
tchatka et de la fosse des Aleoutiennes. Apparemment, ces 
ondulations sont liees organiquement a la structure mor- 
phologique des fosses. 

Un vaste haut-fond ou Ton releve des profondeurs in- 
ferieures a 3.000 metres a ete decouvert dans la zone du 
Pacifique nord-ouest, ou la fosse des Kouriles et du Kam- 
tchatka rejoint la fosse des Aleoutiennes. Nous proposons 
■ de donner a ce haut-fond le nom de Tacademicien Obru- 
chev. 

II a ete reconnu que la Crete sous-marine vers le nord- 
ouest au large des iles Hawai ne prend pas fin a la latitude 
de 45®, mais qu'elle se poursuit au-dela, en se divisant a la 
latitude d^environ 49®. Une branche se dirige vers le haut- 
fond Obruchev, tandis que. Tautre se dirige vers la fosse des 


Aleoutiennes, dans la region des iles Near. Cette Crete, 
dont le sommet atteint 4.000 metres, divise la partie nord- 
ouest du Pacifique en deux bassins dont les masses d’eau 
et le peuplement different. 

Au cours de Petude faite par sondages acoustiques du 
fond oceanique, plus de 20 montagnes coniques d'une hauteur 
atteignant parfois 4.500 metres ont ete decouvertes ; d'interes- 
santes donnees sur des details de la topographic du fond 
ont ete recueillies. 

Le carottage de la couche superieure des depots marins 
a permis de dresser des cartes de la repartition des sedi- 
ments contemporains et de leurs elements constitutifs. 

' II a ete constate que les depots oceaniques du Pacifique 
nord-ouest ne renferment pas plus de 20^ de silice authigene 
(amorphe) ; ces depots ne peuvent done pas etre classes 
avec les boues siliceuses a diatomees dont la caracteristique 
est de renfermer plus de 30^ de silice authigene. 

Les recherches effectuees au cours des campagnes du 
Vitiaz ont montre que, dans les parties peripheriques de 
rOcean Pacifique, I’argile oceanique rouge (les brunes ou 
brown oozes), dont font etat les cartes de repartition des 
sediments pour le Pacifique nord-ouest, presente a la partie 
superieure une mince couche riche en oxydes de fer et de 
manganese, analogue a la couche oxydee brune des depots 
qui se trouvent dans les regions centrales des mers d’Ex- 
treme- Orient. A mesure que Ton va vers le grand large, 
Pepaisseur de cette couche s’accroit, finissant par atteindre 
plusieurs metres. Ctte couche brune est formee par la 
migration verticale du fer et du manganese, de la zone de 
reduction a la zone d^oxydation. Son epaisseur est inverse- 
ment proportionnelle a la vitesse d’accumulation des sedi- 
ments. La formation de cette couche dans les sediments 
oceaniques est facilitee par une plus faible teneur en matieres 
organiques. La couche oxydee brune, dont Pepaisseur varie 
de quelques millimetres a plusieurs metres, recouvre le fond 
de tout le Pacifique nord-est, a Pexception de la Crete sub- 
mergee des Hawai et de plusieurs montagnes, qut sont 
recouvertes de sables et de boues a globigerines. 

D’importantes formations de sediments resultant du 
depot de particules mises en suspension par des glissements 
de terrain sous -marins ont ete decouvertes dans la partie 
septentrionale de la fosse des Kouriles et du Kamtchatka 
et dans la partie occidentale de la fosse des Aleoutiennes. 
L*etude de carottes longues dVnviron 34 metres a montre 
que la couche sedimentaire superieure, formee de boues 
siliceuses biogenes, date de la periode post-glaciaire. Selon 
diver ses donnees. Page de cette region est compris entre 8 

225 


Approved For Release 2009/07/31 : CIA-RDP80T00246A007500290001-7 


Approved For Release 2009/07/31 : CIA-RDP80T00246A007500290001-7 


The relief of the floor and the bottom deposits in the north-west pacific 


et 20.000 atis; si cette supposition est exacte, la vitesse de 
formation de la couche de boue siliceuse biogene varie, dans 
la mer d’Okliotsk, entre 10 a 25 mm et 1 a 2,5 m. par 
millier d’annees, tandis que, dans la fosse des Kouriles et 
du Kamtchatka, elle varie entre 5 a 10 mm. et 0,5 a 2 m. 
par millier d’annees. 

Not long ago the scientific data on the sea floor 
relief and the bottom deposits in the Far Eastern 
seas, as well as in the adjacent part of the North- 
West Pacific was very scanty. As to the open parts 
of the mentioned areas, still less was learned about 
them due to the absence of appropriate technical 
means employed by the oceanographic expeditions 
undertaken in those years. Some 25 years ago, 
Soviet scientists, under the guidance of K. M. 
Deryugin, P. V. Ushakov and G. E. Ratmanoy, on 
board of survey vessels '' Gagara^ '' Lebed*' '' Plas- 
ttinP ‘‘ Rossinante'' “ Krasnoarmeyets'' “ Dalnevo- 
stochnik " and others sponsored by the State Hydro- 
logical Institute and the Pacific Institute for Fishery 
(renamed later into the Pacific Institute for Fishery 
and Oceanography) collected important data con- 
cerning the depths of the Seas of Japan, Okhotsk 
and Bering. However, the information collected 
was comparatively insufficient owing to the absence 
of echosounding devices. The findings of such 
foreign expeditions as of the Albatros (USA) into 
the Seas of Okhotsk and Bering and into the north- 
west part of the Pacific, undertaken towards the 
end of the past and in the beginning of the present 
centuries, gave very little information to improve 
our knowledge of the sea-floor relief in the above- 
mentioned areas ; same goes for the Yamato (Japan) 
voyage into the Sea of Japan, in the thirties of this 
century, the Tuscarora (USA) voyage into the area 
of the Kurile-Kamchatka Trench in the eighties of 
the recent century, and the Carnegie (USA) expedi- 
tion into the north-west part of the Pacific in the 
thirties of this century. 

The information on the sea floor relief in the 
Far Eastern seas and in the north-west Pacific, coh 
lected prior to the recent World War, was carefully 
analyzed and studied by Soviet geographers-carto- 
graphers when compiling the '' Marine Atlas ” (1950) 
and the “Hypsometric Chart of the USSR” (1949). 
As to foreign studies of the same subject, it is 
necessary to mention the “ Bathymetric Chart No. 
6901, ” published recently . in Japan. The Chart 
sums up the information collected by various ex- 
peditions, including the Japanese hydrographic ex- 
peditions of 1939-1945. 

The study of the bottom sediments in the Far 
Eastern seas and in the north-west Pacific, under- 
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L’etiide des carottes a confirme que les rivages des 
mers de 1 ’Extreme-Orient avaient subi une double glaciation 
et que I’activite volcanique de la Zone des Kouriles et du 
Kamtchatlca s’etait sensiblement accrue au milieu et a la 
fin du pleistocene. 

taken by the above-mentioned expeditions, was also 
insufficient. The information, concerning the mecha- 
* nical, and to a certain extent, the mineralogical 
compositions of the upperest layer of the sediments, 
published in this country and abroad is inaccurate 
and superficial. 

The vertical investigations of the bottom sedi- 
ments were either lacking altogether or were made 
on a very small scale. Such scanty and inaccurate 
information on the bottom deposits prevented the 
understanding of the regularity and of the historic 
process of the sedimentation in Far Eastern seas 
and in the north-west Pacific in the quaternary 
epoch. 

In the forties of our century, B. A. Skopintsev, 
of the State Institute for Oceanography, used the 
information, collected by expedition detailed by the 
USSR and other countries to compile approximate 
charts on the distribution of various sediments in 
the Seas of Okhotsk and Bering. These charts have 
lost their value following the “ Witiaz ” vessel ex- 
pedition, sponsored by the Institute of Oceanology 
under the Academy of Sciences of the USSR. 

The “Witiaz” arrived in the Far Eastern waters 
in 1949. Since then a systematic, comprehensive 
study was started of the Sea of Japan, Seas of 
Okhotsk and Bering, and of the adjacent nortli- 
west part of the Pacific. By now, “ Witiaz ” has 
completed 20 and is completing its 21st voyage in 
the Far Eastern waters. One of the principle themes 
in the plan for comprehensive oceanographic study 
of the north-west part of the Pacific basin is the 
investigation of marine geology, conducted under 
the general guidance of Professor P. L. Bezrukov ; 
this theme includes the investigation of the sea 
floor relief, of the bottom sediment’s nature and of 
the space and time sedimentation regularities. The 
sea floor relief to a great extent determines the 
nature of the dynamic and of the physico-chemical 
state of the water masses, the distribution and ac- 
cumulation of bottom sediments, the distribution of 
various organisms on the bottom surface and so on. 
This is why the study of the sea floor relief, is of 
such importance for the understanding of the earth 
crust structure, and for the part played by the relief 
in the formation of submarine landscapes. The study 
of bottom sediments reveals the sedimentation regu- 
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Jarities both for - the present . geological time and 
/or the geological past, - it .facilitates the understand: 
ing of.paleogeography and of the geological de- 
velopment of sea., basins and of their coasts ; it helps 
to understand the processes of distribution in sedi- 
ments of .certain chemical elements, resulting in 'the 
^formation, of mineral resources of sedimentation 
origin, it also helps to understand the transforma-, 
.tions of the sediment matter at the early staged of 
the diogenesis. The investigation of the sea floor 
relief and of the bottom sediments in the contem- 
.porary geosyncline .region, situated in the Pacific 
Ocean, is highly interesting. The information ob- 
tained from, this study enables • the scientists < to 
understand the geological processes within the geo- 
synclines * of the geological past, occupying vast 
territories onvthe surface of the earth and rich with 
diverse . natural resources. The .study of the . sea 
floor , relief ' and of the bottom sediments in seas 
and oceans is of great importance for man's activity, 
particularly in the sphere of navigation and fishing 
industry. . ' , < ' ; 

In the postwar .period .(1947-1949) prior to the 
arrival of Witiaz ” in the Far. Eastern waters, the 
bottom , relief of the Japan, Okhotsk Seas and to., a 
•certain degree .of the. no.rth:\yest ;Pacific .was, to a 
certain extent, studied by the Kurile-Sakhalin exr 
.pedki on ‘sponsored by the Institute of Zoology of 
,the USSR Academy of Sciences and. by the Pacific 
Institute for Fishery and Oceanography. This, ex- 
pedition-' conducted' echo-s.ounding; operations, and 
gained .yery valuabje iriformatiom t .',7 

Beginning with 1949 the sea floor relief of the 
Far Eastern seas and of the adjacent part of north- 
west Pacific was subject of detailed study by a body 
of scientists of the Institute of Oceanology under 
V the Academy of Sciences of the USSR. This study 
was conducted by the “Witiaz” vessel equipped 
with most up-to-date means for oceanographic ’re- 
searches. The soundings, made by the echo-record- 
ers, and the interpretation of the data received was 
conducted under the guidance of G. B. Udintsev. 
The tasks and purposes of the sounding operations 
were determined by the problems of' all-round oce- 
anographic research as follows : 

1. The research should not be limited to any 

spectfic depths or areas of investigation. It should 
embrace the entire area under investigation so that 
a most detailed picture, of the submarine relief was 
obtained for all depths. . . ^ 

2. The data gained by sounding operations 
should be presented in a form most suitable for 
practical use and for scientific conclusions, particu-. 


larly for the geological interpretations with the airn 
of finding out the origin of the sea floor- relief; its 
geology and the geological history of the Far Eastern 
seas and north-west Pacific. 

3. Certain regions with intricate submarine re- 
lief; both shallow and deep-water regions, presenting 
particular scientific and practical interest, should be 
subjected to a more detailed and accurate study as 
.compared with the -other areas subject of ordinary 
all-round ■ investigation. 

The Institute of Oceanology of the .USSR Acade- 
my of Sciences, acting in conformity with these 
tasks,* worked out particular methods for the research 
-work and. sound ing operations, carried out by the 
“ Witiaz ” expedition. The .principle features; of 
these methods .are: • . . .. ■ - 

1. Employment of various types -of echo-re- 
corders ; • . . 

.. . 2. Application of new methods for echo-record- 

.ing, providing for. highly detailed inforrnationi op 
sea floor relief, both for shallow water areas arid 
-big depths. . , j ; . , ^ .* > ' . - ' * 

* 3.. Constant, short-interval soundings alpng the 

entire route of the vessel. ... • . . .. 

4. Systematic sounding operations in accordance 

-with the tackrplan prepared- , for ; the eritire . north: 
west Pacific.. ‘ • 1 , 

. 5. Detailed soundings of certain areas present- 
mg particular, scientific and practical interest. - 

The results of the soundings are used. for ‘chart- 
irig detailed profiles for the entire route^qf “ Witiaz 
and for the. compilation of diverse scale bathyrnetric 
charts giving a good picture of the sea floor relief 
structure. 

•’ ' The bathymetric charts prepared by the Institute 
of Oceanology under the Academy of Sciences of 
the USSR are used in various branches of national 
economy. Thus, for instance, they were utilized for 
the compilatiorx of a number i of maps issued by the 
State Department for Geodesy and Cartography, as 
well as in the “ World Atlas ” (1954), in the “ USSR 
Atlas” (1954), and in the Big Soviet Encyclopedia. 

. Our plans include the preparation of different 
specialized geomorphological 'maps which will fa- 
cilitate the geological interpretation of the data on 
submarine topography. The new methods of sound- 
ing and the system for analyzing the information 
obtained is being steadily improved. Alongside of 
sounding operations a study .was conducted of an- 
cient relief buried on the shelf, of the possibilities 
for the determination of sediments nature and of 
their cleavage features, with the help ^ of echo- 
recorders , in various depths. The distribution of 
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shoals and of the water-reflecting, layer was also 
subject of investigation. 

At present, the larger part of the Sea of Japan, 
the entire territory of the Okhotsk Sea, the western 
'part of the Sea of Bering, as well as the adjacent 
iiorth-west part of the Pacific Ocean is covered by 
a network of sounding tacks, v The - Witiaz ” has 
conducted soundings along these tacks, investigating 
the submarine relief, steading the depths, with sound- 
ing intervals averaging from 5 to 50 rnetres. 

‘Results of the submarine relief study conducted 
by the Institute of Oceanology on board “ Witiaz ” 
include : principle features regardiiig the composition 
of the bottom surface in the Seas of Japan, Okhotsk 
and Bering have been clarified (there had been very 
little information heretofore 'on the open parts of 
'these seas); The submarine relief of the Kurile- 
Kamchatka Arc, heretofore practically unknown, has 
been studied; the basic pecularities had been deter- 
miried as regards the sea floor relief of the north- 
west part of the Pacific Ocean adjacent to the above- 
mentioned seas. A detailed study has been made 
"of a hurhber of regions presenting a particular 
scientific and practical interest. 

Numerous, formerly absolutely unknown, forms 
of the sea floor relief (submarine elevations, vol- 
canoes etc.) have been found in the Sea of Japan. 

It has been determined that the Okhotsk Sea 
depression; is divided into three large basins (fig. 1, 
2,): The southern basin, where “Witiaz” registered 
a maximunl depth of 3370 metres, is. the deepest. 
The second basin with a maximum depth of 1744 


metres is situated in the north-west part of the 
depression,' by the shores 'of Northern Sakhalin. We 
"suggest that this basin be named after a well-known 
explorer of the Far Eastern seas K. M. Deryugin. 
The third basin, with a maximum depth of 993 m., 
is located by the mouth of the Gulf of Shelikhov. 
We suggest that this basin be given the name of 
the “ Pacific Institute for Fishery and Oceaiiography,'" 
which has been conducting investigations of the 
^ north-west part of the Sea of Okhotsk for a numiber 
of years.' The second and third basins are connected 
with the first basin by two depressions which we 
suggest to name after Piotr Schmidt and the “Lebed” : 
a survey vessel of the Pacific Institute for Fishery 
"and Oceanography. . ’ , , 

Between these basins die two submarine eleva- 
tions which we suggest to name after the Academy 
of Sciences of the USSR and the Institute of Oce- 
anology. The first elevation has a minimum depth 
of 89^ m. and the second-1000 m. These elevations 
are separated by a depression which -we suggest to 
be given the name of Stepan Makarov. 

It should be noted that this year ' “ Witiaz,” 
covering a special sounding tack, in the southern 
basin of the Sea of Okhotsk, did riot find the sub- 
marine mountain shown on the Japanese bathynietric 
chart No. 6901. 

The submarine relief in the area of the Kurile 
Islands range is characteristic of highly intricate 
configuration,. 

According to the data collected by “ Witiaz ” 
this range is a complex of two submarine mountain 


Fig. 1. Geographic discoveries of the survey vessel/' Witiaz ” 1949-1955. 
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Fig. 2. Bathymetric map of the Far Eastern Seas. 



Basin of tJie Pacific Institute of Fisheries and Oceanography. 5. The South Basin of the Oklaotsk Sea. 


Deryugin Basin. 

Elevation of the Institute, of Oceanology. 

Elevation of the Academy of Sciences of the USSR. 


6. The outer ridge of the Kurile Island Arc. 

7. The Kurile Trench. 

8. Shirshov ridge. Compiled by G. B. Udintscv. 


1 . 

2 . 

3. 

4. 

ridges; an outer and an inner ridge, separated by 
longitudinal depressions and broken up by trans- 
versal disruptions (the Bussol and the Krusenstern 
straits) into three links. More than 35 formerly 
unknown submarine volcanoes form a chain situated 
along the north-west slope (open on the Sea of 
Okhotsk) of this mountain group. One of the 
largest volcanoes we suggest to name after Academi- 
cian Sergei Vavilov. The submarine volcanoes are 
cormected with the transversal disruptions of the 
Kurile mountain complex, and the Kurile Straits 
pass through these disruptions. The outer i. e. the 
eastern ridge of the Kurile mountain complex, named 
after Witiaz,” is covered by the waters of the 
Pacific Ocean and comes to the surface in the form 
of Small Kurile Islands only in its southern part. 
This ridge consists of a northern and a southern 
link which are connected with the appropriate links 
of the inner ridge. The outer ridge lacks the middle 
link, its place being occupied by a broad salient of 
the south-eastern slope of the inner ridge, the 
summits of which rise above the sea level in the 
form of the Big Kurile Islands. 

The abrasion flattened surface of the “Witiaz’^ 
ridge carries a group of submarine volcanoes. 

The structure of the continental Kamchatka 
slope happened to be rather intricate,, too. Three 
big, meridianal mountain ridges were found there, 
springing from the capes of Shipunsky, Kronotsky 


and Kamchatka. There were also found several 
huge and intricately branching submarine valleys. 
The initial parts of these valleys stretch in the 
direction of tectonic depressions and to the corres- 
ponding coastal river valleys. 

In the Sea of Bering “ Witiaz ” discovered a 
submarine ridge stretching meridianally, southwards 
from the Olutorsky peninsula and dividing the deep- 
water part of the sea into the western and the eastern 
basins. The height of this ridge reaches almost 
3000 m. We suggest that this ridge be given the 
name of a well-known Polar explorer. Academician 
Pyotr Shirshov. Characteristic of the broad shelf of 
the North-East part of the Sea of Bering is the 
presence of an ancient buried relief covered by a 
layer of contemporary sediments. This relief was 
discovered by means of echo-sounding. It should 
be noted that the ancient buried reliefs, but on 
smaller areas, have been also registered in the Sea 
of Okhotsk, in the South Kamchatka area, and in 
the Gulf of Aniva. 

A long, narrow and deep depression stretching 
from the Hokkaido Island to the Commadores is 
situated south-east off the Kurile-Kamchatka Arc. 
Formerly, this depression was called the Kurile 
Trench and the bathymetric charts pictured it being 
shorter, broader and with smaller depths than proved 
to be true. As has been found out, this trench runs 
not only along the Kurile: Islands, but along the 
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Fig. 3. Schematic bathymetric map. of the Kurile-Kamchatka 

Trench, compiled from the materials of the Institute 

of Oceanology of the Academy of Sciences of the 1 i 

USSR collected by the survey vessel “Witiaz” in 1 1 

1949-1953. Compiled by G. B. Udintsev. 


Fig. 4. The Kurile-Kamchatka Trench. 



Fig. 5. The Kurile-Kamchatka Trench. 


Lines-depths exceeding 6000 m. 
Black-depths exceeding 9000 m. 
Compiled by G. B. Udintsev. 


Fig. 6. Cross-section of the Kurile-Kamchatka Trench. 
The vertical scale being 37 times larger than 
the horizontal. Compiled by G. B. Udintsev. 
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Kamchatka, too. Therefore, it was deemed expedient 
to substitute its former name with a new one and 
to call it the “ Kurile-Kamchatka Trench. ” (fig. 3, 
4, 5, 6, 7) 

Thanks to the comprehensive oceanographic in- 
vestigations conducted by the Witiaz, ” the Kurile- 
Kamchatka Trench may be considered the best 
studied trench of the World Ocean. It takes its 
beginning close to the Tsugaru Strait latitude, stret- 
ches north-eastwardly and enters a strait between 
the Kamchatka and the Commadore Islands. Here- 
tofore, this strait had no name and therefore we 
suggest to call it the Kamchatka strait. The length 
of the trench within the 6000 m., isobath reaches 
almost 2000 km., its width ranging from 20 to 60km. ; 
(its southern part is the broadest). Here are the 
depths exceeding 9000 metres, stretching for about 
550km long and 1-5 km wide. The maximum depth 
of the Kurile-Kamchatka Trench (the “ Witiaz ” 
depth) is 10382 m.,-50 metres, at 44®17,6' N. Lat., 
150®30,1'E. Long. 

The transversal profiles of the trench are strictly 
V-shaped for the entire length. 

The mean slope steepness in the upper part of 
the trench is 5-6®, and in the lower 15-20®. The 
slopes are broken up into terraces and escarpes, 
their steepness reaching and, at certain spots, even 
exceeding 45®. The deepest part of the trench has 
a flat bottom, with the width close to 1km in 
depths exceeding 9000 metres,* ranging from 8 to 
10 km in depths close to 8000 m. in the middle part, 
but in the majority of cases it does not exceed 5 km. 

It seems probable that the Kurile-Kamchatka 
Trench originated in the south and is developing 
northwardly, as can be judged from the growth of 
the volcanic activity in the same direction, and also 
from the tilt of the flattened surface of the “ Witiaz ” 
submarine ridge towards the deepest southern part 
of the trench. 

The Aleutian Trench was itvestigated by the 
“Witiaz” only in its western part, beginning from 
the place where it joins the Kurile-Kamchatka Trench 
and to the meridian 60 miles West off the Attu 
Island. In the West, where both trenches come 
together, and where a submarine elevation, with 
depths below OOOO metres, lies on the ocean floor, 
(we suggest that this elevation be given the name 
of Academician Obruchev) the width of the flat 
bottom of the trench, within the limits of the 7000 
m. isobath, reaches 20 km. Here the maximum 
trench depth, found by “ Witiaz ”, is 7037 m. The 
slopes of the trench are very steep: 30-40® on the 
side of the Obruchev Elevation, and 30-35® on the 


side open on the Commadores. The flat bottom of 
the studied part of the Aleutian Trench, in the 
East, is 9-10 km wide, within the limits of the 7000 
m. isobath : Here, the maximum depth of the trench 
exceeds 7250 m. Between the western and the eastern 
parts of the investigated stretch of the trench there 
seem to lie a practically unknown submarine sill. 
The slopes of the Aleutian Trench, as those of the 
Kurile-Kamchatka Trench are disrupted by escarpes 
and terraces, their steepness reaching 45®. In the 
area of the Obruchev Elevation, one such escarpe, 
high 1600 m. and 40® steep, was traced for 70 km. 

Investigations in the northern part of the Japan 
Trench revealed its morphological similarity with 
the Kurile-Kamchatka Trench. It had been deter- 
mined that depths exceeding 8000 m., formerly shown* 
for this area, are incorrect, actually they do not 
exceed 7600 m. 

The sea floor of the North-West Pacific, studied 
by the “ Witiaz ”, has a number of singular features. 
For example a broad swell stretching by the very 
edge of the ocean floor along the Kurile-Kamchatka 
Trench and finally merging with the Obruchev 
Elevation. The swell rises some 200-300 m above 
the ocean floor, however, its height increases as it 
nears the Kamchatka strait. A number of conical 
mountains and* hills with steep slopes, contrasting 
against the relatively flattened landscape, have been 
found on the crest of this swell which we suggest 
to name the “ Zenkevich Submarine Elevation.” We 
believe that these conical mountains are of volcanic 
origin. 

Another swell was found on the southern side 
of the Aleutian Trench, and the third on the eastern 
side of the Japan Trench. Most likely these swells 
are connected organically with the morphological 
complex of the trenches. A submarine ridge runs 
from the Hawaii to the north-west. It was supposed 
heretofore, that this ridge, disrupted into separate 
mountains, ends approximately at the 45® Lat., how- 
ever, the information obtained by “Witiaz” in 1954 
proved that this ridge stretches hundreds of miles 
across the northern part of the ocean and falls into 
the Obruchev Elevation. Hence, the depths exceed- 
ing 6000 m. shown previously on the maps for this 
region, do not exist; in fact, there stands a tre- 
mendous mountain ridge almost 4000 m. high, link- 
ing the Hawaiian ridge with the Obruchev Elevation. 
Certain summits of this ridge rise to depths off- 
standing from the surface 1200-1500 m. The summits 
of this submarine ridge are flattened, most likely by 
abrasion. 

In 1955 the investigations of the ocean floor, 
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south , of the Aleutian Trench showed that this ridge 
branches at 49® Lat., the greater branch (2120 m 
high, and 30 riiiles wide at the foundation) runs 
north-westwardly towards the Obruchev Elevation, 
while the other (2760 m. high and with a foundation 
width of 35 miles) stretches northwardly to the 
Aleutian Trench- in the region of the Near Aleutian 
Islands (fig. 1). Transversal soundings of these 
branches proved that their slopes are disrupted by 
escarpes, some of them several hundred metres high 
with steepness, reaching 40-45®. Somewhat west, 
off the north-westward branch we crossed a sub- 
marine ridge almost twice less in height and further 
on a number of still lower ridges separated by 
longitudinal depressions were crossed. Hence, it 
may be supposed that the north-westward branch 
gives, in its turn, other branches. Thus, it has been 
determined that the northern part of the Pacific 
Ocean is divided by a submarine ridge into north- 
western and northeastern basins, the ridge stretching 
from the Hawaiian Islands to the western part of 
the Aleutian Trench. . 

Both- sides of the ridge are' washed by two 
separate masses of water, differing as regards their 
physical-chemical characteristics, and populated by 
different associations of deep-water fishes and bottom 
animals. Another important feature of the sea floor 
relief of the north-western basin' is a vast plateau 
rising above the ocean floor 1500 metres and stretch- 
ing north-eastwardly from the 31 to the 44 parallel. 

The sea floor structure in the investigated part 
of the, Pacific Ocean is more intricate than the floor 
structure in the Far Eastern seas, however, it is less 
complicated than the relief of the continental slope 
which is particularly intricate in the Sea of Bering. 
Various relief elements can be found on the surface 
of the ocean floor : closed basins with absolutely 
flat surfaces, hills, branching depressions, steep es- 
earpes etc. The variation in the ocean floor depths, 
in certain cases, reach 200-300 metres. The data on 
the small forms of the Pacific Ocean's bottom relief 
has been obtained by means of new methods of 
echosounding and was unknown heretofore. 

The zone of highly disrupted sea' floor surface 
in north-west Pacific stretches parallel to the Kurile- 
Kamchatka Arc, some 100 miles away from the axis 
of the Kurile-Kamchatka Trench. This is a zone 
of tectonic disruptions of the ocean floor, as can be 
judged from several profiles, prepared on the basis 
of the sounding results received by a- transversal 
tacking of zone in question. The ocean bottom 
relief is characteristic of separate submarine moun- 
tains with heights up to 3000 m. and steepness 


reaching 25®. At present, “ Witiaz ” has discovered 
more than 20 such mountains in the investigated 
part of the ocean. One of the largest mountains, 
4500 metres high, east off the Japan Trench we 
suggest to name after Admiral Isakov. 

In 1954 “Witiaz” made a study of the area 
where according to the maps was a group of the 
“ Ganges ” Islands, ' consisting of four islands and a 
number of reefs. No .islands were found at that 
place. Moreover, the place mentioned, lacked even 
more or less noticeable submarine mountains the 
summits of which could have risen above the surface 
in the form of islands and rocks or rise to the surface 
in the form of banks. 

“ Witiaz ” has collected abundant material for 
the study of bottom sediments in the Far Eastern 
seas and the adjacent north-west Pacific. These, 
materials were collected with the employment of 
new devices, designed at the Institute of Oceanology. 
Mention should be made here of most modern core 
samplers, of new designs of bottom samplers, of a 
device for mass collection of water and atmospheric 
hard suspension samples, of an apparatus for the 
determination of bottom sediment' thickness, etc. 
Echo-recorders have been used extensively in' the 
investigation of the nature of the sediments in 
various depths and in the structure study of the 
bottom sediments layer for several scores of metres 
in depth. The data and the samples collected, have 
been subjected to an all-round investigation: the 
study of the mechanical composition of all types 
of sediments, including the deep sea big fragment 
ary material, and their mineralogy; chemical and 
spectroscopic methods are used to study the ele- 
ments distribution in the sediments, a micropale- 
ontological analysis of the sediments was also 
carried out (the study of pollen and spores of 
ground plants, the remnants of diatom algae and 
foramineferas), as well as the study of the organic 
matter and plant pigments found in the sediments. 
Atmosphere and water hard suspended matter re- 
present a rudiment in the initial stage of formation 
were also studied in detail. The study of the bottom 
deposits is conducted under the guidance of Pro- 
fessor P. L. Bezrukov at the laboratory of marine 
geology under the Institute of Oceanology. 

The area of the north-west part of tlie Pacific 
basin, investigated by “ Witiaz ” has been covered 
by a coiTiparatively proportional network of geo- 
logical stations, their total number exceeding 2600. 
The investigation of samples' takers from the upperest 
layer of bottom sediments enabled us to ’ prepare 
distribution charts for various types of contemporary 
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sediments and their components. The study of 
sediments revealed a number of new types of facial 

unknown for the studied area. Hiese in- 
clude certain volcanic sediments, pebble-gravel de- 
posits originating from the transporting action of 
the ice and algae, various biogenic sediments, the 
bulk of which consists of animal remnants with 
silicon (diatom oozes, silicon-sponge sediments), and 
limy sceletal parts (foramineferal sands, sediments 
composed of sceletal parts of hydrocorails briozoa, 
ciripedia and various mollusca). 

The combination of diverse factors of terrigenic, 
volcanogenic and biogenic sedimentation under 
complex conditions of climate, bottom morphology 
and water mass dynamics produces a great variety 
in the distribution of bottom sediment types and in 
their composition. Against the general background 
of the distribution of sediment types in the Far 
Eastern seas and in the adjacent part, of the Pacific 
Ocean, the areas of tectonic and volcanic arcs are 
charaaeristic of singular complexity. Extremely 
varied distribution of sediment types, similar to 
that of the geosynclines of the past, as well as of 
zones of great sediment accumulation and of zones 
with practically complete absence of contemporary 
sedimentation has been found in these areas. 

In .the study of sediment composition much 
attention was given to the relation between their 
terrigenic components and the composition of the 
coastal rocks. Basing upon the. results of the petro^ 
graphic analysis, (A. P. Lisitsin) of big fragmentary 
material, widely present in the sediments of the 
Far Eastern seas, a number of provinces with specific 
petrographic composition was detected on the sea 
floor, moreover, the paths of transportation of the 
material from coastal supplying provinces were traced 
also. This investigation proved the significance of 
drifting ice and algae for the transportation of big 
fragmentary material ; it also established a broad 
distribution in the peripherial part of the ocean of 
rocks transported from the coasts of the Sea of 
Bering, the Kamchatka and the Kurile Islands. 

The information obtained from the mineralogi- 
cal analysis of the sediments helped to determine a 
number of miner alogical provinces in these seas. On 
the basis of study of numerous distribution, charts 
of various minerals (for the Okhotsk Sea, more than 
40 charts were prepared by B. P. Petelin, and for 
the . western part of the Sea of Bering, more than 30 
were prepared by A. P. Lisitsin) the paths and means 
of their transportation into the sediments from the 
supplying provinces were defined. It should be also 
noted that launching of such large-scale and detailed 


mineralogical research is unprecedented. Besides 
the allotigenic minerals, the aggregate number of 
which in the sediments of the Far Eastern seas is 
almost 100, a number of new- authigenic minerals 
was found and partially studied. These minerals 
originating at the early stages of the diagenesis 
include glauconite and calcite, described for the Sea 
of .Okhotsk by B. P. • Petelin, and iron sulphides, 
studied by E. A. Ostroumov in the sediments of the 
entire investigated^ area, and other minerals. 

During the study of sediment composition, much 
attention was given to chemical investigation con- 
ducted under, the guidance of Doctor E. A. Ostrou- 
mov. This investigation was characteristic of mul- 
titude in the number of components that were 
subject of defining (organic carbon, carbonates, 
autliigenic silica, phosphorus, vanadium, titanium, 
diverse compounds and total content of iron, 
manganese, sulphur, etc.) Detailed chemical research 
of the sediments brought to light certain new 
features in the distribution of such elements as iron, 
manganese, phosphorus, vanadium and titanium. 
Thus, for instance, as we draw closer to the Kurile- 
Kamchatka volcanic belt, with the transition from 
fine sediments to coarse ones, the presence of these 
elements does not diminish, as was usually witnessed, 
but, to the contrary, increases* radically. This is so 
owing to the pecularities of the petrographic com- 
position of the rocks in the supplying provinces 
and the conditions of their weathering. 

The general pattern of the sediment types dis- 
tribution in the Far Eastern seas may be described 
in the following way. Sea floor sectors lacking 
sediments, bolder-pebble and gravel-pebble sediments 
and the sands are usually characteristic of the near 
shore shallow waters. Their distribution depends 
greatly upon the dynamics of the sea floor waters 
and upon the material transported from the coasts. 
We also find here various biogenic carbonate and 
silicon sediments. On the shelfs and in- the sectors 
with slow bottom waters we can meet also finer 
sediments of silt or clay-silt types, distinguished, in 
a number of cases, by a sharply expressed process 
of iron sulphydes formation (hydrotroilite, marcasite) 
and of free hydrogen sulphyde, the latter is usually 
abundant in the sediments of fjord type bays. The 
dimensions of the sedimentation material decreases 
with progress to the lower parts of the shelf where 
the silts are predominating. 

It should be noted that the fragmentary material 
present in the Far Eastern sediments is distinguislied 
by great mineralogical diversity. The reason for 
this is the great variety in the petrographic com- 
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position of coast rocks and also by the fact that 
the fragmentary material coming with the drainage 
waters in the form of wave and ice abrasion pro- 
ducts, in the form of volcanic products, etc, does 
not suffer any noticeable changes in its composition 
owing to climatic or other conditions. ' 

Alongside of silt sediments, the shelf, particular- 
ly its upper part, is often characteristic of rocky 
regions surrounded by 2 ones of pebble and gravel 
sediments and sands. Their distribution is depend- 
ent upon both, the dynamics of the sea floor waters 
and on the continental slope relief. Towards the 
lower part of the continental slope we usually 
witness a decrease in the coarseness of sediments 
and the predomination of silty, silty-clay and clay 
sediments. The fine sediments of the continental 
slope, in some places, are highly characteristic of 
iron sulphyde formation. The bottom of the open 
parts of the Far Eastern seas is usually covered by 
clay-diatom and diatom oozes with interlayers of 
volcanic ash. The greenish-gray diatom and clay- 
diatom oozes in the central parts of the seas have 
an upper brown oxidyzed layer conditioned by the 
presence in the oozes of iron and manganese in the 
higher degrees of oxidation. The thickness of this 
oxidyzed layer of clay-diatom and diatom oozes 
ranges from several milimetres to 8-10 centimetres. 
The content of authigenic (amorphous) silica, present 
mainly in the shells of the diatom algae and deter- 
mined in a double 5% soda extract, in the sediments 
of this type reached 56% in several samples. Ac- 
cording to data presented by P. L. Bezrukov the 
. greatest content of authigenic silica is found in the 
deep-water sediments of the Sea of Okhotsk. These 
sediments, in the very centre of the sea, are in fact 
typical diatom oozes with a specific weight of 0.4. 
According to A. V. Solovyov the maximum content 
of the authigenic silica in the deep-water sediments 
of the Sea of Japan reaches 20-25%, while in the 
Sea of Bering (according to A. P. Lisitsin)-34%. 

Against the general background of fine sedi- 
ments with pelitic fractions content reaching 85%, 
there are cases when silts and even sands are found 
in the open parts pf the seas. The existence of 
this phenomenon is explained by the presence of 
substantial submarine elevations of such type as the 
Shirshov ridge in the Sea of Bering, and of such 
elevations as the “ Academy of Sciences ” and “ Insti- 
tute of Oceanology”, in the Sea of Okhotsk. Another 
reason for this may serve the relatively high velocity 
of bottom waters caused by other factors than the 
decrease in the cross section of the water mass above 
the submarine elevations . 
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Within the area of the Kurile mountain complex 
with an intricate sea floor relief and strong tidal 
currents, the region of the sea floor deprived of 
sediments or covered , by very coarse sediments such 
as holders, pebbles and gravel are found even in 
depths of 1000-3000 metres. These sediments have 
been detected not only upon positive forms of the 
submarine relief (submarine mountains and vol- 
canoes), but upon negative forms (trench slopes 
deep straits) too. Here, sands are found in depths 
up to 3200 metres, while silts have been registered 
in depths reaching 5000-6000 metres. Common for 
these regions are carbonate sediments composed of 
sceletal parts of ciripedia, of various mollusca, hy- 
drocoralls, briozoa, foramineferas and others. In 
certain places 80% of the sediment content, consist 
of the skeletal elements of the silica sponges, which 
may be considered analagous to the spongolites 
(B. P. Petelin). The main role in the formation of 
such sediments is played by the remnants of sponges, 
(Monoctinnelida and Tetractinnelida). 

Mineralogical composition of sediments in this 
area as compared with the same for the sediments 
of the continental shelf zones and for the sediments 
in the open parts of the Far Eastern seas is rather 
poor. This is explained by the fact that the prin- 
ciple role in the sediment formation is played here 
by the products of volcanic activity, their composi- 
tion corresponding most of all to pyroscenic ande- 
sites. This is why the basic minerals of these 
sediments include only volcanic glasses, fragments 
of volcanic rocks, plagioclases, pyrocsenes and mag- 
netite. In small quantities we find admixtures of 
quartz, potassium feldspar, common and basaltic 
hornblendes. Such elements as titanite, rutile, zircon, 
analcime and others are very rare. The presence of 
authigenic glauconite, the formation of which in 
the sediment takes place at the early stages of its 
diagenesis (B. P. Petelin), was found in the southern 
part of the Kurile Archipelago area. This glauconite, 
as compared with the glauconites found in other 
places, is distinguished by a low content of KgO 
(1.85%). Judging by the debyegramm, its structure 
is very close to that of nontronite. 

The sea floor sectors lacking sediments are being 
met in great depths and trenches. Thus, during the 
deep sea trawling on the western slope of the Japan 
Trench, the trawl brought fragments of argilite rock 
type from depth of 6600 metres. Similar rocks were 
delivered by bottom samplers from the “Witiaz” 
submarine ridge and by trawls from the western 
slope of the Kurile-Kamchatka Trench. Deep sea 
trawling on the southern slope of the Aleutian 
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Trench gave fragments of magmatic rocks with a 
fresh break on one of the sides, as well as fragments 
of green and pink tuffogenic argillites from depths 
close to 7000 metres. Exceedingly steep tilts of the 
escarpes, characteristic of the trench slopes, prevent 
the accumulation of sediments and the bottom rocks 
stand bare. Sediments of diverse mechanical com- 
position may be found here depending upon the 
tilt angles and the relief of the trench slopes. The 
floor of trenches is covered by weak diatom clay 
oozes with a very thin (several milimetres) oxidyzed 
brown layer with volcanic ash interlayers. The 
investigation in the western part of the Aleutian 
and the northern part of the Kurile-Kamchatka 
Trench revealed a widely spread development of 
peculiar sediments. The origination of these sedi- 
ments is traced to the submarine slips from the 
slopes of trenches (B.P. Petelin and E.A. Ostroumov). 
These sediments are present in the form of semi- 
liquid clay mud with an admixture of silt and sand, 
particularly in the lower part of the horizon, re- 
deposited from slip suspensions with mechanical 
differentiatiori of material. During the same inves- 
tigations, a new authigentic mineral, unknown in 
literature, was found in the dense clay-diatom ooze 
of the Kurile-Kamchatka Trench, 45-55 centimetres 
below the surface of the sediment. The mineral 
was present in the sediment in the form of irregular, 
transparent crystals of yellowish colour with the 


the floor and the bottom deposits in the north-west pacific 

sediment matter penetrating a certain depth of its 
surface, the 'dimension of the crystals reached one 
centimetre. There was no time to subject it to a 
microscopic analysis and it was left for one day in 
the .laboratory. By next, day the crystals turned 
into a white powder. When, several small partially 
decomposed and nontransparent fragments, extracted 
from the powder, were subjected by B.P. Petelin 
to a microscopic analysis,* they were classed with 
carbonates and the rhomboid singonium of the 
crystals was determined. Accurate determination of 
optical constants was already impossible because by 
that time the mineral had lost its principle optical 
properties. E. A. Ostroumov, by means of qualitative 
chemical analysis, confirmed that this mineral be- 
longs to the carbonate group. The mineral proved 
to be a calcium carbonate with an admixture of 
manganese and traces of sodium. 

Inasmuch as crushed shell material of molluscs 
was found in the sediment, it may be supposed, that 
this material served the origin for the formation of 
the abovementioned mineral. Hence, the mineral is 
a calcium hydrocarbonate, the existence- of which 
appears to be possible only under high pressure 
conditions . which at that spot (8000 m.) exceeded 
800 atmospheres^ . Under the conditions of normal 
atmospheric pressure, the miheral lost its crystaliza- 
tion water and quickly decomposed. 

The- ocean floor . is covered by clay sediments 


Fig. 8. The distribution of amorphous silica sediments in the 
surface layer. 


Fig. 9. 'Schematic chart of the amorphous silica 
distribution in the surface sediment layer 
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containing up to 20% of authi genic (amorphous) 
silica acid, which is mainly present in the skeletal 
remnants of the diatom algae. Formerly, a broad 
band of diatom oo 2 es was shown on the charts for 
the north-west part of the Pacific.- However, it 
turned out that the north-west Pacific sediments, 
judging by the authigenic silica content, cannot be 
classed with the silica-diatom oozes. The bottom 
sediments of the open parts of the Sea of Okhotsk 
(30-35%) and those of the Sea of Bering (30-34%), 
where formerly only terrigenic sediments were re- 
gistered, may be classed with the abovementioned 
oozes, (fig. 8, 9). 

The Witiaz ” expeditions succeeded in proving 
that the so-called red oceanic clay (the brown oozes) 
is a thin surface layer of bottom sediments enriched 
by iron and manganese oxydes. It is similar to the 
brown oxydized layer of sediments in the central 
regions of the Far Eastern seas. The thickness of 
this layer increases with progress towards the open 
parts of the ocean, beginning with several scores of 
centimetres and reaching several metres. However, 
within the limits of the entire investigated area of 
the ocean greenish-gray weak silicon-clay or clay 
oozes were found under the brown layer. 

The formation of the brown oxydized sediment 
layer, which possibly is. in itself the red oceanic 
clay, (according to the data presented by academi- 
cian N. M. Strakhov) occurs owing to the vertical 
migration of iron and managanese from the reduc- 
tion zones of sediments into the oxydizing zone 
and the conversion into the low solvent oxyde forms. 
The thickness of the brown oxydized layer is greater 
in the sediments with low accumulation velocity 
inasmuch as the mineral formation process in the 
oxydized zone will be vividly expressed only in that 
case if it continues for a long time. In the case of 
a rapid rate sedimentation, the oxydizing conditions 
in the lower horizons of the sediment may quickly 
change to those of reduction and a transition of 
the iron and manganese oxydes into the protoxydes 
will be witnessed. This is why extensive develop- 
ment of the brown oxydized layer takes place in 
the pelagic regions where the sedimentation rate is 
very slow and the organic matter content in the 
sediments is much lower than in the coastal areas. 

The clay sediments of the studied part of the 
ocean have a brown oxydized layer of variable 
thickness and are usually characteristic of volcanic 
ash interlayers and of dispersed big fragmentary 
material, the surface side of which, within the limits 
of the brown layer, is always covered by iron and 
manganese oxydes. Alongside of these oxydes, iron- 
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manganese nodules with nuclii in the form of peb- 
bles of various volcanic and sedimentary rocks are 
often met too. Globigerina sands and oozes, some 
times with an admixture of small iron-manganese 
nodules were found on the surface of the Hawaiian 
submarine ridge and on separate big submarine 
mountains, in depths of 1500-3000 m. This, inter- 
esting in itself fact, of globigerina oozes being 
present in the northern parts of the Pacific proves 
that their distribution in the ocean is associated not 
only with the distribution of limy foramineferas, 
but with the conditions of the sea floor relief. 
The investigations of the sediments of the north- 
west Pacific of the Sea of Okhotsk revealed that 
there are definite depth limits, determined by the 
physical-chemical state of waters, up to which the 
shells of the globigerina may take part in the sedi- 
ment formation. However, below these depths they 
dissolve iri the water before reaching the bottom. 
In the central part of the Sea of Okhotsk the 
globigerina shells are present in the sediments up 
to the depth of 1500 metres. In the north-west 
part of the Pacific, i. e. in the warmer, and con- 
sequently, less aggressive waters, the globigerina’s 
shells take part in the sedimentation in depths 
reaching 3000 metres. 

The methods of lithological and diatomic (A. P. 
Zhuze), pollen-spore (E. V. Koreneva) and the fora- 
miniferal (H. M. Saidova) were employed in the 
analysis of sediment cores almost 34 m. long. It 
should be noted here that it is the first time when 
the pollen-spore and the diatom methods of the 
analysis of the stratigraphy of recent bottom deposits 
have been successfully employed on such large scale. 

The upper parts of the deep-water sediment 
cores in the Far Eastern seas and in the adjacent 
part of north-west Pacific are composed of diatom 
and clay-diatom oozes of gray-greenish colour with 
a brown oxydized layer, in areas suitable for its 
development. The thickness of these sediments, on 
the studied area, varies from 0.2 to 20 metres. 
Further down, their place is taken by bluish-gray 
clays with gradually increasing density. The lower 
part of these clays has not been penetrated by the 
core samplers used in the expeditions. Interlayers 
of volcanic ash varying in thickness have been found 
in the clay-diatom oozes and in the underlying 
clays. Mineral ogically these interlayers correspond 
mainly to various types of andesites or are composed 
of colourless volcanic glass fragments. 

As has been determined, the upper layer of the 
diatom and clay-diatom oozes dates back to the 
epoch commencing with the end of the last glacia- 
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tion. If, according to various data, this period 
continues 10-20 thousands years, the velocity of 
sedimentation in the Sea of Okhotsk ranges from 
10-25 mm to 1-2.5 m. per 1000 years, while in the 
Kurile-Kamchatka Trench-from 5-10 mm to 1-2 m. 
per 1000 years. Hence, the rate of sedimentation 
in trenches is higher than has been previously sup- 
posed. 

Accoring to the data obtained from micropale- 
ontological research two horizons are distinguished 
in the layer of the bluish-gray clays, each corre- 
sponding to an appropriate glacing period. There- 
fore, the double glaciations of the coasts of Asia 
in the quaternary period, determined by the geologi- 
cal land study has been confirmed by geological 
research of the marine sediments. Our findings also 
confirm the radical activization of the volcanoes in 
the Kurile-Kamchatka zone during the middle and 
the closing period of the pleistocene. The study of 
the bottom sediment cores showed that marine en- 
vironment existed in southern parts of the Okhotsk 
and Bering Seas throughaut the quaternary epoch. 
Hence, the supposition that fresh water basins had 
recently existed there has found no confirmation. 

In the course of the “ Witiaz ” expeditions a 
study has been made of the thickness of the in- 
coherent oceanic sediments by means of seismo- 
acoustic sounding (i. e. the method of reflected and 
refracted waves.). The material, collected on exten- 
sive area, so far has not been studied sufficiently 
and therefore no results of this investigation are 


mentioned here. 

Submarine photography is very lielpful in tlie 
investigation of the upper -most layer of bottom 
sediments. The photographs of the bottom surface, 
picture the activity of the bottom animals, the 
microrelief elements and the dimensional distribu- 
tion of sediments. 

Engineer N. L. Zenkevich used cameras for sub- 
marine photography, of his own design, and obtained 
series of good piaures of the sea floor in depths 
reaching 2860 m. 

Concluding the description of the results obtained 
by the Institute of Oceanology in the course of the 
“ Witiaz geological researches a mention has to 
be made that they cannot be exhausted in such a 
brief paper. 

Only most general information is given here. 
To form a more or less complete opinion as regards 
one or the other aspects of the geological researches 
conducted by the Institute of Oceanology, reference 
should be made to the works by P. O. Bezrukov, 
E. A. Ostroumov, G. B. Udintsev, A. P. Lisitsin, A. P. 
Zhuze, E.V. Goreneva, N.L. Zenkevich, H. M. 
Saidova, B. P. Petelin, and others. 

Survey voyages of the “ Witiaz ** and detailed 
study of the information collected continues. It 
will make available new facts helpful in a better 
understanding of the geological past of the Pacific 
Ocean and in the pecularities of the sedimentation 
on the territory of the Pacific Ocean for the present 
geological period and for the past geological epochs. 
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0 HeKOTopHX ocoSeHHOCTax paciipe;i;ejieHHa ^Kejiesa 
B' oca;i;Kax OxoTCKoro Mopa 


B. n. nemeAUH h 9 . A. OcmpoyMoe 


ConepwaHHe, B craibe' paccMarpHEaeTca pacnpeflejiCHHe wejieaa b cospeMen- 
wux ocaflKax OxoTCKoro Mopa. OcHOBHaa ero Macca nocTynaer c o6;ioMoaHUM Matepna- 
jioM KaK aa cmct Bunoca c cyuiH, tbk h c npo^yKTaMH coapeMCHHOH ByjiKaHHaecKoa aea- 
TCJibHOCTH Bojibuie Bcero JKejieaa coflepwHXCa b npH6pe>KHUx paflonax, Tor^a KaK ueax- 
oaabHbie aacxH Mopa anaqHxejibHo o6eflHeHfai hm. ABXopu npaxoaax k BbiBoay,_ axo 
' OxoxcKoe Mope caeAyex, c xoikh apenaa pacnpcAejieHHa wejieaa, BUfleaaxb b ocoObiHXHri 
eacccHHOB — c MaKCHMajibHbiMH KaapKOBWMH KOHueaxpauHaMH wejieaa b npHOpewHux 
soHax. * 


npoBCACHHbre b 1949 — 1953 rr. Ha sKcneflHUHOHHOM 
cyaHe .«BHTfl 3 b» { 20 ], noKaaaJiH, hto pacnpeAeJieHne JKCJieaa b aohhhx ot- 
jioHceHHHX OxoTCKoro Mopsi HMeeT oco 6 biH xapaKxep, pesKo oTJiHHaroiuHHCH 
OT yciaHOBJicHHoro ApyrHX Mopeft [ 29 ]. HacToamee cooemeHHe HMeei 
u.e.nbKD HSJioJKCHHe pesyjibTaTOB HccJieflOBaHHa no onpeAeJieHHio hctohhhkob 
H 4 )opM HaxoxtAeHHH jKejieaa b ocaflKax, npeAnpHHHToro hbmh ajih tofo, 
MTo 6 bi BbiHCHHTb HpHHHHbi, o 6 ycJioBJiHBaiouj,He xapaKTcp cro pacnpeACJiG- 
HHH ripH OHHcaHHH MaiepHaJia Mbi npHflepBiHBaeMCH rex HaaBaHHH yaacT- 
KOB’peJibe(})a Ana Oxotckofo Mopa, Koropbie npHBeACHH Ha Kapxe b paeoxe 
n. JI. BespyKOBa h F. B. yAHHiieBa [ 2 ]. 

ycTaHOBJicHO, HTO HaH6oJibuiHe KOHueHTpauHH xejieaa (b cpeAHCMbTo) 
HaejiKDABiOTca" B necHaHbix ocaflKax pafloHOB, npHJieraiomHX k KypHJib- 
CKHM ocTpoBawi H KaMHaTKe (pHC. 1, 2). MaKCHMajibHoe coflepacaHHe ero 
B necKax, AocxHraiomee 11,11%, oxMeqeHO b MexBepxoM KypHJibCKOM npo- 
•flHBe (pHC. 1). B aJieBpHTOBbix HJiax npHSpejKHoft nojiocu KypHJibCKHX 
•ocxpoBOB H KaMMaxKH coAepKaHHe xcejieaa b cpe/iHeM okojio 3%. B ocaa- 
,Kax KypHJio-KaMMaxcKOH npHSpexcHOH hojiocu ateJieao caasaHO c odjio- 
MOHHbiM MaxepHajioM, HocxynaiomHM b Mope b BH^e npoayKxoB AeaHHxe- 
rpam-iH ropHwx nopoA no6epe}KHH h npoAyKxoB coBpeMeHHoft ayjiKaHHHe- 
'CKOH AeaxeJibHocxH. 

riHxaiomHe hpobhhuhh KypH.JibCKHX ocxpoBOB xapaKxepHsyioxcH lUHpo- 
KHM paSBHXHeM HSBCpjKeHHblX HOpOfl H HX Xy(|)OB. OcaflOHHbie nopOAbl o 6 Ha- 
.jKeHbi Ha cpaBHHxejibHO He 6 ojibuiHX njiomaflax xoJibKo na ceBepe h lore 
apxHnejiara h cymecxBeHHoro BJinaHHa na xapaxxep odJioMoaHoro Maxe- 
p.aajia, nocxynaiourero b Mope c KypHJibCKHx ocxpoBOB, He OKasHBaiox. 
‘CpeflH H 3 Bep»eHHbix nopoA KypnJibCKHX ocxpoBOB npeodjia^aiomee 3 HaHe- 
HHC HMeiox HHpoKceHOBbie aHflesHXbi, 6 a 3 a.iibXH h hx xy(])bi, xor^a Kax 
KHCJibie nopoflu (pHOJiHXbi, flauHXbi) nrpaiox noflHHHeHHyio poJib [ 8 , 12 , 24 ]. 
‘Of)JioMOHHbi 0 MaxepHaA, noJiyHaiomHfica b peay^bxaxe paapymeHHa ropHbix 
nopofl KypHJibCKHX ocxpoBOB, B OCHOBHOM oxBB'iaex no cocxasy napoKceno- 
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BUM aHAesHTaM h 6a3aJibTaM h xapaKxepHsyexcH SHaqHxejibHUMH kojiHtie- 
cxBaMH xaKHX x<€Jie30C0flep}KamHX MHHepajiOB, kbk MareexHx, poMgHqecKHe 
(iHnCpCTeH) H MOHOKJIHHHbie (aBTHT) IlHpOKCeHbl. 



HbIM CTaHUHHM 


npO^yKTbl HSBep^GHHH ByjIKaHOB KypHJIbCKHX OCTpOBOB npe^CTaBJIG- 
Hbi rjiaBHbiM odpaaoM o6jiOMorabiM MaTepHajioM, hto xapaKxepHO pafto- 
HOB coBpeMeHHOH ByjiKaHHqecKOH AeHTejibHocTH B 006 me [11]. Ho cocxaBy 
3TCT MaxepHaji b no^aBJiniomeM 6ojibiiiHHCTBe cjiy^aeB OTBenaeT aHAesHxaM 
H 6a3ajibTaM; cjieAOBaxejibHo, BH^Hoe Mecxo b neM npHHaA^e:>KHx xeM >Ke 
MarnexHxy h nKpoKcenaM. HanpHMep, neneji ByjiKana KpeHnubina (o. One- 
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KOTan), co6paHHbiH Ha najiy6e Kopa6jiH, HaxoAHBiuerocH b Mope b 5 mhjihx 
K»KHee MHca KpenHUbma, coAepmaji okojio l,5%i MarnexHTa h 5% nHpoKce- 
HOB. rio MHHepaJiorHMecKOMy cocxaBy oh 6biJi HAenxHHeH nHpOKceHOBOMy 
aHACSHxy c coAepH<aHHeM Si02 = 61,54%. 

Kax npoAyKXbi AesHHxerpauHH ropHbix nopoA, xax h nHpoKJiacxHHe- 
CKHH MaxepHaji AeficxByioiAHx ByjixaHOB KypHJibcxHx ocxpoBOB o6oraui,eHbi 
^ejiesocoAopHcamHMH MHHepajiaMH. 3xo nee xapaKxepHo ajih ajiJiiOBHH pex 
H njiHHceft necKOB KypHJibCKoro paftona. Tax, b neexe, bbhxom na noHMe 
pexH OAHoro h3 xpynnbix oexpoBOB, oxasajiocb 8,5% MarHexHxa h 15% 
nHpoxceHOB. rijiHHceBbie neexH 'KypHJibcxHx oexpoBOB b 6ojibiiiHHCXBe cjiy- 
MaeB HBJIHIOXCH MarHeXHTOBO^riHpOXCeHOBblMH XOHUGHXpaxaMH C MaXCH’ 

MaJibHfaiM coflepHcaHHeM ao 20% MarHeTHTa h 64% nHpoKceHOB. Ha oahom 

H3 OexpOBOB Ha HJIHHCe 6 bIJI o6Hapy^0H riHpOXCBHOBblH XOHUeHXpaX, CO" 
cxoHBiHHH H3 aBCHxa H THHepcxcHa, c HCBHaHHxeJibHOH npHMecbX) MarnexHxa 
H o6jiomkob nopoA. B npo 6 ax necKos, bbhthx na ocxpoBHbix OTMCJiax, 6 biJio 
ycTaHOBACHO coAepjKaHHe ao 10% MarHexHTa h 7% nHpoKceHOB. 

UlHpoKoe pasBHXHe aHACSHxoB h OaaajibxoB xapaKxepHO xaK>Ke h ajib 
niixaiomHX npoBHHUHft KaMwarKH, mxo oO'beAHHHex hx c nHTaK)iu,HMH npo- 
BHHUHHMH KypHJibCKHx ocTpoBOB. CorjiacHo AaHHbiM A. H. 3aBapnu,KO- 
rotll] H B. H. BjiOAaBua [ 8 ], cpeAH noxyxuiHX syjiKaHOB KaM^axKH okojio 
60% xapaKxepHsyiOTCH aHAesHXOBbiMH, 30% 6a3aJibxoBbiMH, 4% aHAesHXO- 
SaaaAbxoBbiMH h 6 % phojihxobbimh h AauHxoBbiMH jiaBaMH. i3,eHCXByK)mHe 
ByjiKaHbi H 3 BepraK)T aBFHxoBbie H FHnBp'CxeHOBbre aHAe3HTbi,. aHAe3Hro-6a" 
sajibxbi H 6 a 3 ajibXbi; xoabko KapbiMCKHft ByAxan Aaex npeHMymecxBeHHO 
AaUHXOfiyK) AaBy. OcHOBHHMH KOMOOHBHXaMH riBOAOB HaH 6 oA 66 aKTHBHOrO 
H 3 COBpeMCHHHX ByAKaHOB KaMBaXKH — KAHDHeBCKOH COnKH HBABIOTCH 
ByAKaHHBecKHe CTCKAa (AepHbie, aeAenwe, 6 ypbie), nAarHOKAaabi (AaOpa- 
AOp, Shxobhht), aBXHX, MarH€XHX, rnnepexen h oahbhh ( 6 , 7, 10, 18, 31]. 

06AOMO«iHbiH MaxepHaA, noKpbmaiomHH noBepxHOCXb cyuiH h noexy- 
naioujHft 'B Mope c noOepeJKHft KaM^axKH b bhae npoAyKxos paapyiuemiH 
ropHbix nopoA h riHpoxjiacxHHCcxoro MatepnaJia, xapaxxcpHBycxcH, noAofi- 

HO oOAOMOMHOMy MaxepHBAy KypHAbCKHX HHXaroiUHX npOBHHUHft, BblCOKHM 

coAopjKaHHOM HceAeaocoAcpJKamHX MunepaAOB. lO. B. JlHBepoBCKHM [17] 

B coexaBe CKeACXHOft naexH BepxHHX ropH30HXOB hohb b aoahhc p. KaMnax- 
KH 6biAo o6Hapy>KeHo b xHJKeAofl noA$paKu,HH 19 — 59% pyAHbix MHHepa- 

■ AOB, 39,5—78% HHpoKceHOB H 1,5—14% poroBoft oOMaHKH: B 06pa3uax 
necKOB, co6paHHbix Ha noHMe h I HaAnoHMeHHoft xeppace HH*HeH MacxH 
peKH y HOC. OaepHoro, naMH ycxaHOBACHo naAHHHe b xBHceAOH noA<])paKHHH 
26 — 65% MarnexHxa h 13 — 37% nHppKceHOB. B oahoh h3 npo6 necKa, B3h- 
xoft y OeperoB kdjkhoh KaMnaTKH, OKaaaAOCb 9% MarnexHxa h 8% hh- ' 
pOKCeHOB. 

KaK bhaho Ha pHc, 2, KOHueHxpauHH weAeaa b ocaAKax KypHAbCKoro 

■ paftoHa 6oAee BucoKne, a b ocaAKax KaMHaxcKoro paftona necKOAbKO chh- 

ACaiOXCH. '3x0 iCBBBaHO 'C OCoOgHHOCXHMH pacnpCAGAGHHH H^6A630C0AGpHCa 
milx MHHepaAOB, K KOTopbiM B HepByio OMepeAb OTHOCHXCH MarnexHx, hh- 
pOKCGHbl H HeKOTOpbie 06 A 0 MKH HOpOA- 

Ecah KypHAbCKHe oexpoBa xapaKxepHayiOTCfl hohxh chaOuihum paasH- 
XHGM H 3 Bep 5 KeHHbIX HOpOA H HX Xy^OB, XO HB KaMMaXKG MOHiHO HaSAIOAaXb 
oeiuHpHbie HAOmaAH, CAOKGHHbie OCaAOHHbIMH H MexaMop(l)HMecKHMH 
HopoAaMH [9, 30 H Ap.]. ripoAyKXbi paapyuieHHH hocagahhx oxasbiBaiox 
MeexaMH aaMexHoe BAHHHue na coexaB oSaomoxhoxo MaxepftaAa, cHHJKaft 
KOHueHxpauHH jKeAeaocoAepjKauiHX MHHepaAOB. KpoMe xoro, KypHAbCXHe 
oexpoBa MaAbi no nAomaAH h noaxoMy HHpoKAacxHxecKHft MaxepHaA, no^ 
cxvnaK)mnft H3 ByAKaHOB B Mope, MaAo Mennex MHHepaAorHftecKHft coexaB 
B peayAbxaxe AH(J)(})epeHUHaHHH. Ha KaMnaxxe we neKOxopwe 'AeftcxByiomHe 
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By./iKaHbi Haxo;iHTCH Ha paccTOHHHHX jio 400 km ot 6eperoBOH jihhhh. FIo 
CKOJibKy co^epHcaHHe thhccjigh no;i4^paKUHH b nenjiax aobojibho fibicipo 
yMeHbuiaeTCH c yjiajieHHe.M ot onaroB HSBepnceHHH [ 18 ], HHpoKjiacTHHecKHH 
MaTepHaji KaMqaxcKHx ByjiKaHOB BbinaAaex h3 BOSAyxa b Mope b sna™- 



Phc. 2, Pacnpe;ie;ieHHe iKeJiesa b ocajiKax Oxotckofo MopH (b npoiieHTax): 

1 - Menee 1; 2 - 1 - 2; 3- 2 - 2, 5; 4 ~ 2,5 - 3; 5 - 3 -5; 6 - 5 ~ 7; 7 - 6o;iee 7 % 


TCAbHOH CTeneHH o6eAHeHHbiM >Kejie30COAep>KamHMH MHHepajiaMH- Hano- 
Heu, KypHJibCKHH^ paflon xapaKTepHsyeTCH najiHHHeM CHjibHbix npHJiHBO- 
OTJIHBHblX TeneHHH, H nOSTOMy nOABHJKHOCTb npHAOHHbIX boa 3AeCb 3Ha^H“ 
TeAbHo Bbime, hcm b KaMnaxcKOM panoHe, CooxBeTCTBeHHo axoMy 
B KypHJibCKOM pafioHe 6oAee npKO BbipaxceH npouecc ecxecxBeHHoro uijih- 
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xoBaHH^, k noBbimeHHid KOHueHxpauHH ^ejiesocoAepKaiuHx mkhc- 

pajiOB B oca^Kax. 

PaccMOTpHM renepb^ KaKOBo pacnpcAejieHHe xcejiesa b oca;iKax Apyrax 
npH6pe^Hbix paHOHOB OxoxcKoro Mopn. B ocaAKax npH6peJKHbix paftoHOB 
OT n-oBa XaHFOHoc ao CaxaAHHCKoro sajiHBa KOHuenxpauHH ^ejiesa no 
cpaBHeHHK) c Kypn^o-KaM^axcKHM panoHOM saMexHo CHHJKaiOTCB. Tan, 
yKiiJiesa b necKax SAecb b cpeAHCM coAep^Hxcn okojio 2,5%, b aAeapHxo- 
Bbix HAax 2,5 — 3%. CHH^eHHe coAep^aHHH >Kejie3a- b ocaAkax cBHsaHO 
npex^Ae Bcero c HSMenenHeM xapaKxepa nocxynaiomero c riodepejKHH 
B Mope ofiAOMOHHoro MaxepHaAa. JXjir nnxaioiuHX npoBHHUHH kacTH no6e- 
pe^bB OxoTCKoro Mopa ox it-OBa' TanroHOc ao 'CaxajiHHCKoro saJiHBa [3, 4, 
5, 13, 14, 15, 16] xapaKxepHo innpoKoe pasBHxne nopoA mbjioboh ByjiKano- 
reHHOH XOAIHH (nop(J)HpHXbI H HX xy4)bl, Cj)eAb3HXbI, JIHnapHXbl, aHAGBHXbl 
H 6a3aJIbXbl) H MOAOBblX KHCAblX HHXpySHH (6H0XHX0B0-p0r0B006MaHK0Bbie 
rpaHOAHopuxbi h rpaHHXbi). ’Tojibko na maHrapcKOM nd6epe>Kbe nadjiio- 
AaexcB pacnpocxpaHeHHe cjianueB, aJieBpoJiHxoB h nec^aHHKOB rpnaca h 
lopbi, a Ha no6epe}Kbe CaxajiHHCKoro sajiHBa h AiviypcKord jikMaHa- ao 
r. HHKOAaeBCKa — KaHHOSOHCKHX 34)4)y3HBOB (OAHBHHOBbie' d'k^aAbXbl, 
aHAesHTbi H JiHnapHTbi). npocxpaHCTBa, cjioxceHHbie sxhmh 3(J)(J)y3HBaMH, 
oxHocHxeAbHo HeBejiHKH H no3XQMy xapaKxep nocxynaiomero c no6epe>KbH 
B ocaAKH .bdjioMOHHoro MatepnaJia onpeAe-^HejcH rAaBHbiM odpaaoM pac- 
npocxpaHCHHeM b nnxaiomHx npoBHHUHHx ByjikaHoreHHOH tojiiah h moao- 
Bbix HHXpy3HH. BcJltJXCTBm 3X0X0 B XHHCeAbIX nOA4)paKUHHX OCaAKOB 
npndpejKHbix pakoHOB ox n-oka TafiroHoc ao CaxaAHHCKoro saAHBa BeAy* 
mee Mecxo npHnaA^en^Hx, homhmo oSaomkob nopoA, poroBbiM odMaHKaM .H 
3nHAbxy, a MarnexHx h nHpOKceHbi npncyxcxByiox AHuib b HedoAbuiHx koah- 
HecxBax. CoAepjKaHHe thh^caoh noA(})paKUHH b ocaAKax sAecb ropasAO 
HH>Ke (ao 15— 20%)i' neM. b KypHAo-KaMnaxcKOM paftoHe (ao 80 — 90%). 

Eme 6oAee HH3Koe C 0 Aep>KaHHe HceAesa HadAioAaexcH b necKax 
(0,59— 2 %) 'h aAeBpHxoBbix raax (2^2,5%) npHdpencHbix paftoHOB Caxa- 

AHHa. SAeCb H^eAeBO CBH3aHd XAaBHblM 06pa30M C odblkHOBeHHblMH popo- 
BbiMH odMaHKaMH H . B.HHAOXOM, • KoxopbiMH H3o6HAyK)x 'xHJkejibie noA^paKT 
UHH XpeXHHHblX neCHaHO-XAHHHGXblX OXAOHCeHHH CaXBAHHa [19, '23]. Hpo- 
AyKTbi paBpyiueHHH xpexHqHbix xoAm nrpaiox bcHOBHyio poAb b CAOHceHHH 
ocaAKOB npHcaxaAHHCKoro panona, ho cbAep^caHHe xah^caoh noA4>PkKUHH 
B 3XHX ocaAKax xaKHce HeaeAHKO (5— 10%), kax h,b ocaAKax npHOpen^HHx 
paftoHOB ox fi-OBa TaHroHo'c ao CaxaAHHCKoro aaAHBa [21, = 22]. • 

Odpamaex na cedn BHHMaHHe xo odcxoHxeAbcxBo, hxo k npndpejKHbix 
paHOHax ox n-oBa TafiroHoc ao CaxaAHHCKoro aaAHBa h CaxaAHria coAep- 
>KaHHe JKeAeaa b aAeBpnxoBbix HAax Bbime, ne'M.B hecKax. 3xo, no-BHAHMO- 
My, MoyKBo -CBH3biBaxb c pacnpeAeAeHHek HceAeaocoAepHcamnx MHHepaAOB 
no $pakuHHM. ycxaHOBAeHO, hxo xaKwe MHHepaAbi h3 ocbakob Oxotckofo 
M opn, KaK. MarnexHX, poroBbie odMaHKH h bhhaox doAee Bcero xaroxeiox- 
K aAeBpHTOBbiM ^jpaKUHHM [22]. B pafloHax, fac XAaBHbiM >KeAe 3 ocoAepHca- 
milMH MHHepaAaMH HBAHIOTCH pOrOBbie OdMaHKH H 3nHA0T, 3X0 AOAHCHO 
BbiBbiBaxb HeKoxbpoe odorameHHe HceAesoM aAeBpHxoBbix ocaAKOB. KaK ynce 
yilOMHHaAOCb, B nopOAaX KaMHaXKH H KypHAbCKHX OCrpOBOB rAaBHbIMH 
keAesocoA^p^amHMH MHHepaAaMH hbahioxch MaxHexHx h nHpoKceHbi. FIh- 
poKceHbi no CBOHM H'CxoAHbiM paBMepaM codxBexcxByiox doAee Bcero necna- 
HblM Cj)paKUH5IM. MarHCXHT, ripH ^^OpMHpOBaHHH ocaAKOB B yCAOBHHX 
noABHHCHOH boahoh cpeAH, B CHAy CBoero doAbiHoro yACAbHoro aeca na- 
KanAHBaerrcH b necKax, bcodenno b mgakhx. KpynHoaAeBpHxoBan 4^paKUHH 
H3 xaKHx necKOB HacTo dbAee hcm Ha 50% CAaraexca MarnexHiOM. BcAeA- 
cTBHe 3X0X0 b aAeBpHxoBbix HAax Mbi BcxpeHaeM doAbiiie, hcm b necKax 
nAaXHOKAaSOB H ByAKaHHHeCKHX CXCKOA, HO MCHbUie HHpOKCeHOB H MaXHe- 


7 BwjiJiexeHb reo;iorHH, M 2 
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THTa. O^eBHjJHO, 3 THM od'bHCHBeiCH JIOBOJIbHO peSKOe CHHJKeHHe COJiepJKa' 

HHH ^ejieaa npH nepexozie ot necKOB k aJieBpHioBbiM HJiaivi b KypHJio- 
KuMHaicKOM paHt)He. . 

Hsjio^eHHbie jianuhie noKasbiBaiOT, ^to pacnpeAejieHHe k'ejieaa b nec- 
MaHbix H ajicBpHTOBbix oca^Kax npH6pe>KHbix pafloHOB^ OxorcKoro Mopn* 
TecHO CBHsaHO c pacnpeAeJieHHCM >Kejie3.ocoAep^amHx MHHepaJioB, nocxy- 
naioiMHx c ofijiOMOMHbiM MarepHaJiOM c nodepexKHH. HecKOJibKo HHane o6r 
CTOHT jiem B OTKpbiTHX MaeTHX Mopn — B o6jiacTH pacnpocrpaHeHHH toh^ 

KHx rjiHHHCTO-AHaTOMOBbix H AHaioMOBbix HAOB. B necHaHO-ajieBpHTOBbix 
4)paKUHHX 3THX ocaAKOB' npeoSABAaiOT o6aomkh nopoA, A'erKHe ByAKaHHHe- 
CKHe cTeKJia h nAarHOKAasbi [22]. XeJi.esocoAep^aiuHx MHHepaAOB SAecb 
^pesBbiHaHHo Majio. OcnoBHaH Macca yaejiesa b tohkhx ocaAKax.HaxoAHTCH 
B BHAe OKHCJIOB H CepHHCTblX COeAHHeHHH (rHApOTpOHJIHT, MapKaSHl) . 

C noBbimeHHbiMH KOHueHTpauHHMH ^KeAesa b ocaak^x OTKpbiTor.o Mopn Mbi 
BCTpeMaeMCH B IO^HOH rJiySOKOBOAHOH KGTJIOBHHe H B KOTAOBHHe JtepiOrHHa, 

I'Ae rJIHHHCTO-AHaTOMOBbie HAbI HMeiOT C nOBepXHOCJH 6ypbIH .OKHCAeHHblH 
CAOH. 3 tOT CAOH OdABAaer nOHTH PAHHaKOBOH MOIAHOCtblO Kai^ B TOH, TBK 
H B APyrOH KOTAOBHHaX, MTO TOBOpHT 0 CXOACTBe OKHCAHTeAbHO-BOCCTaHOBH- 
leAbHbix ycAOBHH. OAHaKo coAepA^aHHe MeAesa ,b ocaAKax,iOHCHOH rAySoKo- 
BOAHOH KOTAOBHHbl paBHO 2,5 — 5%, TOrAa. KaK B OCaAKaX KQTAOBHHbl ile- 
pK)rHHa 2—3%. HecoMHenHo, loscHaH -KOTAOBHua OxoxcKoro Mopn 

HaXOAHTCH nOA CHAbHbIM BAHHHHeM SepeXOBblX nHXaiOIAHX npOBHHAKH H 
AeHCTByiomHX ByAKanoB' KypHAbCKHx ocxpoBOB. B 3 xy me KoxAOBHHy 
BblHOCHXCH XeneHHHMH H BOSAyUIHblMH OOTOKaMH HaH 60 Aee TOHKHe 4)paKUHH 

npoAyKxoB J^.e3HHTe^pa^HH ropHbix nopoA h nHpoKAacxHM.ecKoro MaxepHa- 
Aa,, pfipaayiomH'e aAeBpHxoByio h b KaKoft-xo Mepe neAHTOByKD.MacxH rAy6o- 
KOBQAHblX OCaAKOB. 

ycxaHOBA€Ho, Hxo MaxHeTOx H nHpoKceH HxpaiOT'aaM-exHyK) poAb b xh- 
>KeAOH noA(J)paKUHH xo.HKoaepHHCxoH MacTii ByAKaHH^ecKoro nenAa.. IlpH . 
aHaAHse nenAa ByAxana KpeHHAbiHa o6HapyACHA6cb, hxo npn 'nepexoAe ox . 
KpynHOaAeBpHTOBOH K MeAKOaAeBpHTOBOfi ^paKUHH COAepA^aHHe XHJKeAOH 

noA4^p.aKU’HH yMCHbuiHAOCb npqxH b 11 pas (c 10,72 aq 0,98%), ho b ta- 
.HceAOH noA(})paKUHH MeAKoro, aAespHra HMeAocb 23;5 MarHeTHxa h 18% 
napoKOjeHOB. 3 th >Ke MHHepaAbi, npaBAa b MBHbuiHX KOAHHecTBax, nadAio* 
AaAHGb H BO (})paKUHH MOHee 0,01 MM. KpOMe BbIHOCa TOHKOrO peAPMOHHOrO 
MaxepHaAa, HeKoxopyio poAb b o6orameHHH ocaAKpB iojkhoh rAyfioKOBOA- 
HOH KOTAOBHHbl OXOTCKOXO MOpH, HO-BHAHMOMy, HXpaiOT MHHepaAbHbie 
HCTO^HHKH C CHAbHQ HCeAeSHCTblMH BOAaMH, KOTOpblG Ha KypHAbCKHX OexpO- 
Bax BcxpenaiOTCH aoboabho hbcto. XaxHM oSp.aaoM, b ocaAKax ip>khoh 
KOTAOBHH bl fioAbuie HiOAesa Boobme H fioAbuie ero nocTynaex, ho-bhahmo- 
My, B BepxHHe caoh ocaAxa b npouecce AHareHeTHqecKord nepepacnpeAeAe- 
hhh [25, 26, 27, 28]. , 

B ocaAKax odiiinpHoro npocxpaHCXBa AeHxpaAbHOH nacxH \QxoxcKoro 
MOpH, BKAIOHaiOIAeH KQTAOBHHy iHHpO, COACp^aHHe >KeAe3a paBHO Bcero 
AHHIb 1—2%. CAeAyex OTMeXHTb, HTO yCAOBHH 0CaAK006pa30BaHH5I BO Bna- 
AHIie iHHpO HeCKOAbKO pTAHHaiOXCH OX XaKOBbIX BO BnaA'HHe ZlepKDrHHa H 
KDiKHOH PAyfiOKOBOAHOH BnaAHHe. OKHCAHXeAbHblH HOTeHUHaA B BCpXHeM 
cAoe ocaAKQB b kotaobkhc Thhpo hh3ok, no3xoMy sACCb He Ha6A-K)AaeTCH 
o6orauxeHHH Hx rHApooKHCAaMH HceAeaa, ho aoboabho pe3KO Bbipan^eH' np.o- 
uecc p6pa30BaHHH cyAb4)HAOB HceAesa. Kotaobhhh Thhpo HBAaexcH oahhm 
H3 peAKHX ynacTKOB b Oxotckom MOpe, tag b noBepxHocxHOM cAoe ocbakob 
OTMeHaeTCH cpaBHHxeAbHo 6oAbiiiO'e koahhcctbo MapKasHxa b Kp.ynHO- 
aAespHTOBOH (J)paKUHH. B ueHTpaAbHOH HacxH OxoTCKoro Mopa xaKHce ne 
HaSAiOAaexcH oSorameHHH noBepxHocxHoro caoh ocbakob .xHApooKHCAaMH 
menesa b npouecce ero AHareHexHHecKoro nepepacnpeAeAeHHH. Ha hohh- 
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>K6HHH KOHUeHTpaUHH JKGJiesa B KOTJIOBHHe THHpO H U 6 HTpMbH 0 H MSGTH 
OxoTCKoro MopH cKasHBaercH TaKJKe paadaaafliomee fleficrrsHe ayTHreHHoro 
(aMop^JHoro) KpcMHeseMa, coflepJKaHHe KOToporo b' ocaflKax ' sthx mcct 
paBHo 30—56% {!]. 



ocaiiKOB OxoTCKpro Mopa xopouio njiJiiocTpHpyeTCH , Kax - pHC. 2, rax h 
pile. 3, 4, rae pacnpeaejieHHe xcejieaa noxaaaHo na ocHOBe pacaeTa des 
xapdoHaia xajibUHa h aMopiJiHoro xpeMHeacMa. ... . ... 

HHiepecHO Bxpame xocHyrtcH Bpnpoca pacnpeflejieHHH >xejie3a .no 

7 * 
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Phc. 4. Pacnpe;iejieHHe >Kejie 3 a 'b oca^Kax Oxotckofo MopJi b pacMeie Ha MaxepHaji 
6e3 CaC 05 » H aMop(})Horo SiOs (B ;npoueHTax): •' 

/ - wenee 1; 2 - 1 - 2; 3 - 2 - 3; 4,- 3 -/5; 5 - 5 - 7; 6 - 6o;iee 1% 

OxoTCKoro MopH, noKasbiBaiOT noBHiueHHbie KOHueHTpauHH AByxBaJieHTHo- 
ro Mceneaa no Mepe yrjiySjienHH b To^my ocaAKa (Ta6jiHu,a) . 

.fl,OCTOHH BHHMaHHH CJIBAyiOIUHH HHTepeCHblS (j)aKT. B rAHHHCTO-AHaXO- 
MOBUX HJiax c BHCOKHM coAepwaHHeM aMop^Horo KpeMHeseMa, b Bbccxa- 
HOBHTeJIbHOH SOHC, paCnOJIOJKeHHOH HendCpeACTBCHHO nOA SOHOfi okhcjic- 
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t a 6 H u a 


noBumeHHe c rjiyfiHHOfl KOJiH'iecTBa ;i,ByxBajieHTHoro ateaesa 



KoTJiOBHHa ^epiorHHa 


KD^nafl rJiy6oKOBO,ziHa5i Bna^Hna 


X 

O 
n 
■ X 

O s 
u o 

xapaKiep npo6bi 

a> 

s 

X 

cd 

Oh 

CU _ •* 

u u-i 

H 

X 

o 

CO 

X 

o S 
u o 

xapaKiep npo6bi 

(U 

X 

X 

«d 

s-_- 

u U- 

0—10 

MjI r;iHHHCTO-AHaTOMOBbIH 
KOpHMHCBblH . . ^ . 

0,01 

0—15 

Ma rJlHHHCTO-AHaXOMOBblfi 
KOpHqHeBblH 

0,02 

25—30 

Mil rJIHHHCTblH CepblH C 36- 
jienoBaTbiM oiTenKOM . . 

3,20 

16—18 

Mji rjiHHHCTO-AHaxoMOBbifi, 

sejieHOBaxo-cepbiH . . . 

4,45 

67—71 

Mji rjiHHHCTbiH cepbiH c ro- 
ay6oBaTbiM ottchkom . . 

4,18 

20—22 

Mji rjiHHHCXO-,aHaxoMOBbifi 
aejieHOBaxo-cepbift . . . 

2,30 


HHfl, KOJiH^ecTBO AByxBajieHTHOFO JKeJiesa OKasuBaeTCsi b pa^e CJiVMaeB 
6o;ibme, mcm b HH»ejie*aiHHX cjiohx. llocKOJibKy >Kejie30 b hohhoh 4)opMe 
sAecb HaxoflHTbCH He MOMeT, TaK Kak axo npoxHBopeHHJio 6u aaKOHSM 
flH4)(J)y3HH, MOJKHO HpeflnojiojKHTb, MTo OHO HacTHHHo peaFHpyex c aMopcJ)- 
HblM KpeMHeseMOM C 06pa30BaHHeM CHJIHKaXOB. 

riOABOflfl HTOFH H3J10»eHH0My Bbime, MOJKHO SaKJIlOMHTb, HTO OCHOBHafl 

Macca Hcejiesa nocxynaeT b ocajxKH Oxotckofo Mopk c odJioMOHHUM Maxe- 
pHajioM, npeACxaBJieHHbiM, c oahoh cxopoHu, npo/iyxxaMH fleaHHxeFpaHHH 
FOpHUX Hopofl CyUIH, a C flpyFOH — HpOayKXaMH COBpeMeHHOH ByJIKaHHHe- 
CKofi flenxeJibHOCXH. Bojibme Bcexo JKejieaa, CBHsaHHoro c odJiOMOHHUM Ma- 
xeoHaJioM, nocxynaex co cxopoHu KypHJibCKHx ocxpoBOB h KaMHaxKH. pac- 
nojiaFaromHxcfl b npe^ejiax aHflesHxoBofi sohh, h MCHbUje — co CTopoHbi 
ceBcpHOFO H ccBepo-sanaflHOFo nodepexHfl, aBJiarouiHxcH odJiacxbio npe- 

HMymeCXBCHHOFO paSBHXHH MeJIOBOH ByJlKaHOFCHHOH XOJIUIH H MCJICBblX 
KHCJibix HHxpy3HH. CdBepuieHHO HeaHaHHxejibHo nocxynaHHe mejieaa c o 6 jio- 
MOHHbiM MaxepnajioM CaxaJiHHa, b cocxaBe KoxopoFO FJiaBHUMH KOMnoneH- 
xaMH. HBJiHioxcH HJiaFHOKJiaBbi, KBapu H KajiHCBbie HOJiCBbie lunaxu. B o6- 
jioMOMHOM MaxepHaJie KypwjibCKHX ocxpoBOB H KaM'iaxKH mejieso CBsaano 
F^iaBHblM OdpaaOM C MaFHeXHXOM H HHpOKCeHaMH. OcHOBHaH Macca MaFHe- 
xHxa npHyponena k KpynHoaJieBpHXOBoft h MejiKonecnaHOH (JjpaKUHHM, 

a DHpoKceHOB — K necHaHbiM 4)paKLi,HHM. C ccBCpHOFO HodepextbH JKCJieao 
nocxynaex, no-BHa,HMOMy, b BHfle cocxaBHofl nacxH o6jiomkob nopoa, odHjib- 
HblX KaK B aJICBpHXOBblX, XaK H B neCHaHUX (j)paKUHHX. 

KoHueHxpauHH FJiaBHbix wejieaocoaepHcauiHx MHHepajiOB b kocxy- 
naiomeM B OcaflKH o6jiomohhom Maxepnajie H.pacnpe^eJieHHe sxhx mkhc- 
pajiOB no FpanyjioMexpHHecKOMy cneKxpy onpeaejiHiox xapaxxep pacnpeae- 
jienHH jKeJieaa b aohhhx oxjiosceHHHX Oxotckofo Mopn. HandoJice bhcokhc 
KJiapKOBbie coflepHcaHHH JKejieaa npHyponenbi k necnaHO-ajieBpHxoBbiM 
ocaflkaM KypHJio-.KaMHaTCKoft aonw, a saxeM k necnaHO-ajieBpHTOBbiM 
ocaflKaM ceBepHofl npHdpeacHoft sohh. Oca^KH ueHipajibHoft 'iacxH Mops 
SHaMHxejibHO odeaHeHbi H<ejie30M. 3xo oxJiHHaex OxoxcKoe Mope ox apyFHx 
Mopeii [29 h ap.], b Koxopux KJiapKOBbie coAepxtaHHH jKejieaa BoapacxaHDx 
odpaxHO npoHopuHOHajibHo cpeaweMy flHaMexpy nacTHu ocaj,KOB. lloaxoMy 
OxoxcKoe Mope, c xohkh apeHHH pacnpeAejieHHH JKejieaa b exo AOHHbix ox- 
jioJKeHHHX, MO*HO paocMaxpHBaTb b KaTecxBe ocodoFo xnna MopcKOFO 6ac- 
— SaOCeHHa C MaKCHMaAbH-bIMH KJiapKOBblMH KpHUeHXpaUHflMH >KeJie- 
3a B npHdpeJKHofl aone. B stom daccefine riHxaHHe ocbakob jKeJieaoM 
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ocymecTBji5ieTC5f rjiaBHbiM o6pa30M sa c^er Kpynnbix 4^paKUHH o6jiomo^- 
Horo MarepHajia, nocxynaioiuero h3 o6orameHHbix KeJiesocoAepHcaiuHMH 
MjiHepajiaMH nHxaiomHx npoBHHUHfl, na TeppHxopHH Koropbix npeo6jiaAaeT 
(tjMSH^iecKoe BbiBeTpHBaHHe ropHbix nopoA. 
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